Effects of dietary alpha- and gamma-linolenic acids on liver fatty acids, lipid metabolism, and survival in sepsis.
The effects of dietary treatment for 3 weeks with soybean oil, linseed- and safflower oil (high alpha-linolenic acid, ALA), or borage oil (high gamma-linolenic acid, GLA) on the liver fatty acid profile and lipid metabolism in fed rats, in normal fasted rats, and septic fasted rats, and on survival from sepsis, were studied. The results were the following: 1) Dietary ALA increased incorporation of alpha-linolenic (18:3w3), eicosapentaenoic (20:5w3), and docosapentaenoic (22:5w3) acids in neutral lipids and phospholipids, and docosahexaenoic (22:6w3), dihomo-gamma-linolenic (20:3w6), arachidonic (20:4w6), stearic (18:0), oleic (18:1w9), and linoleic (18:2w6) acids in phospholipids in the livers of fed, fasted, and septic fasted rats. Dietary GLA increased all w6 fatty acids except 18:2w6, and reduced all w3 fatty acids in neutral lipids and phospholipids. 2) Dietary ALA increased liver phospholipid content in fasted as well as in septic fasted rats and was more potent than GLA in lowering serum cholesterol and liver neutral lipids. 3) Dietary ALA counteracted sepsis-related changes in liver weight, platelet count, body temperature, prekallikrein, serum glucose, beta-hydroxybutyrate, and free fatty acids. 4) Dietary GLA reduced survival from sepsis. The results suggest a role for w3 fatty acids to balance w6 fatty acids in the septic state.